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THE RESEARCH OF PHOTO SY NTHET IC CHARACTERSON PHRAGM ITES COMMUN IS
(REED) IN HYDRO-ALUCTUATION BEL T OF THREE GORGES RESERVO IR AREA

FENGDalan’, LIU Yun'', HUANG Jian-Guo ', YANG Juan’, MA Fei' and X IE Jun*

(1 Key Laboratory of Eco-envirooments in Three Gorges Resenvoir Region (M inistry of Education) , College of Resources and Envirorment,
Southwest China University, Chongging 400716;
2 College of Agronany and B iological Science and Technology, Southwest China University, Chongging 400716)

Abstract:W hen the Three-Gorges Resenoir was put into use, riparian zones have been fomed on both sidesof the reser-
wirwhere thewater level changesperiodically. This ecotone of overlgpping water aguatic ecosysten and terrestrial ecosys
tam, owing to its characteristic ecological vulnerability, biodiversity, water periodical fluctuation and high frequency of
hunan activities, has a profound influence on the water aquatic and terrestrial ecosystens At the same time, the zones
will confront rigorous ecological and environmental problans Therefore, thispgoer researches upon the reed (Phragmites
canmunis) which liveson the both sides of Jialingjiang River For researching on il moisture contents of the hydro—
fluctuation belt in Three Gorges Resenvoir A rea and provide the theoretic evidencesof restoration and rehabilitation of vege-
tation and eco-envirorment protection, three different types of water treatmentswere gpplied o the reed (Phragmites can-
munis) to detemine its photosynthetic eco-physiological characteristics The treaiments T1 (with il being complete sub-
merged 2an) , T2 (with il water content being 70 % to 100 % of field cgpacity) and T3 (with il water content 40%
t0 60 % of field capacity) smulated the conditions in the hydro-fluctuation belt During the experimental process, the
reed was irrigated with the water fran the Jialingjiang River.  The results showed that the water content of leaves, gpparent
guantum yields (AQY) , dark regiration rate (Rd) and light compensation point (LCP) were affected significantly under
different il moisture content conditions, however, therewere no significant differences about light saturation point (L SP)
and the maximum net photosynthetic rates (Amax). The maximum net photosynthetic rates (Amax) of the reed (Phrag-
mites canmunis) were clearly different for the three treaiments The T1-plants (i e the flooded plants) was 17. 634 mol
QO, /m’- s, while the T3-plants (i e the' dry-treament’ plants) was20 9% mol GO, /m*- s In addition, the gppar-
ent quantun yields (AQY) of the T3-plantswas Q. 0554 mol GO, M mol Photons, which was higher than that of the T1-
and T2-plant significantly, it indicated that T3 had high transitive efficiency of light energy and photosynthetic ability; mo-
reover, the T3— plant had the highest water use efficiency (WUE) and light quantum use efficiency (QUE), but the
snallest ratio of freewater to bound water, it suggested that the reed (Phragmites canmunis) had high tolerance to drought
The light compensation point of the T2-plantwas 35 43 mol/m’- s, which was higher than that of the T1- and T3-plant
significantly, and light saturation point (LSP) of the T1-plant, T2 and T3 were 912 5, 803 89 and 897. 231 mol/m’- s
repectively, which showved that therewas awider use range of light in group TL Moreover, Ci of T1was the highest than
that of T2 and T3, but the dark regiration rate was the lowest in group T1, which showved its reource was very plentiful
and be consumed rarely. Campared to other plant ecies, the flooded reed (Phragmites canmunis) had till the maximum
net photosynthetic rate (17. 634 mol/m’- ), which indicated that reed al® has a high lerance o inundation Itwas al-
9 damonstrated that the reed (Phragmites canmunis) could not only tolerate water submersion and wet condition but als
endure drought Therefore, the reed (Phragmites canmunis) could be a precedent species for restoration and rehabilita-
tion of vegetation and eco-envirorment protection in the hydro-fluctuation belt of Three Gorges resenoir region

Key words Three Gorges Resenoir A rea; Hydro-fluctuation belt; Phragmites canmunis( reed) ; Heading stage; Soil mois-
ture content, Characteristics of photogynthesis



